g for 10 min at RT. The lower organic phase was collected and dried under a stream of nitrogen. Remaining epidermal sheets were solubilized in 0.3 N NaOH, 0.1% SDS overnight at 65°C in a shaking water bath. The protein content was determined using BCA Protein Assay Kit (Thermo Scientific, Waltham, Massachusetts) and BSA as a standard. For extraction of epidermal covalently bound lipids, the alkaline-solubilized samples were reextracted using chloroform:methanol:glacial acetic acid (66:33:1, v/v/v) with C17-ceramide as internal standard. After phase-separation, the organic phase was collected and dried as described above.
For the UPLC-qTOF analysis of ceramide classes, dried lipids were dissolved in chloroform/methanol/2-propanol (2/1/12, v/v/v). Chromatographic separation was performed using an AQUITY-UPLC system (Waters Corporation, Milford, Massachusetts), equipped with a HSS T3 column (2.1x100 mm, 1.8µm; Waters Corporation) as previously described (Knittelfelder et al. 2014) . A SYNAPT™G1 qTOF HD mass spectrometer (Waters Corporation) equipped with an ESI source was used for detection. Fatty acids were derivatized using the AMP+ Mass Spectrometry Kit (GELB Derivatization Kit, Cayman chemicals) according to Bollinger et al. 2013 . Data acquisition was done by the MassLynx 4.1 software (Waters Corporation). Lipid classes were analyzed with the "Lipid Data Analyzer 1.6.2" software (Hartler et al. 2011) . Extraction efficacy and lipid recovery was normalized The final calibration curves ranged from 5.5 μg/ml to 350 μg/ml for TG, and from 50µg/ml to 1,5mg/ml for cholesterol. Injection volumes were 10 μl.
Determination of in vitro TG-hydrolase activity
For the measurement of TG hydrolase activity, epidermis was homogenized in buffer A (0.25 M sucrose, 1 mM EDTA, 1 mM DTT, 20 μg/ml leupeptine, 2 μg/ml antipain, 1 μg/ml pepstatin) followed by centrifugation at 1,000 x g for 15 min at 4°C to remove nuclei and unbroken cells. Thereafter, supernatants were centrifuged at 100,000 x g for 60 min at 4°C to obtain a cytosolic fraction. Protein content was determined by the Bio-Rad Protein Assay Kit (Bio-Rad Laboratories, Hercules, California) and BSA as a standard. Cytosolic fractions corresponding to 50 µg protein were used to measure in vitro TG hydrolase activity using a phospholipid-emulsified triolein substrate containing [9,10- 3 H] triolein as tracer as described (Schweiger et al. 2014) . In some cases, the reaction contained 40 µM ATGL-specific inhibitor Atglistatin (Mayer et al. 2013) , 260 ng/reaction of recombinant purified smt-tagged CGI-58 (Gruber et al. 2010) , or a combination thereof.
Skin permeation assay
Skin permeability was assessed by testing the epidermal penetration of an aqueous toluidine blue solution as described in McMahon et al. 2007 .
Gravimetric transepidermal water loss (TEWL) assay
Gravimetric TEWL from skin explants of embryonic and neonatal mice was measured as described by Nolte et al. 1993 and Hanley et al. 1996 . In short, skin explants placed onto parafilm with the epidermis-side up were sealed with petrolatum so that an epidermal surface of 0.32cm 2 was exposed to air. Samples were weighed hourly over a time period of 5 hours at ambient room temperature using an analytical balance with a sensitivity of 0.01 mg. TEWL was calculated as mg weight loss per hour and mm 2 .
Skin histology and immunohistochemistry
Skins from newborn mice were fixed overnight in 4% buffered formalin, embedded in paraffin, and cut into 4-6 µm thick sections. Skin sections were stained with hematoxylin & eosin using established protocols. Immunohistochemistry of markers for corneodesmosomes (Desmoglein 1/2), basal (Keratin 14), hyperproliferating (Keratin 6), and differentiated (Filaggrin) keratinocytes was performed as described (Radner et al. 2010) . Antibodies used are listed in Table S3 .
Transmission electron microscopy (TEM)
Skins from newborn mice were mounted on a silicon plate and prefixed in half-strength Karnovsky's fixative, i.e. 2.5% (w/v) glutaraldehyde and 2% (w/v) paraformaldehyde in 0.1 M phosphate buffer pH 7.4, for 2 hours, followed by postfixation either in 2% (w/v) osmium tetroxide, in 1% (w/v) osmium tetroxide containing 1.5% (w/v) ferrocyanide, or in 0.25% (w/v) ruthenium tetroxide for 2 hours at RT. For visualization of the corneocyte lipid envelope, selected frozen skin samples from newborn mice were thawed in pyridine for 2 hours, then fixed in 2% (w/v) paraformaldehyde and 2% (w/v) glutaraldehyde in 0.1M cacodylate buffer overnight, followed by osmium tetroxide postfixation. Samples were then dehydrated in graded series of ethanol, embedded in an epoxy resin and polymerized overnight in an 80°C oven. Ultrathin sections (60-70 nm) were cut with either a Leica UC 6 or a Leica Ultracut E Ultramicrotome, mounted on Formwar-coated grids, counterstained with lead citrate and uranyl acetate, and examined on either a FEI Tecnai G2 20 electron microscope (FEI, Eindhoven, Netherlands) at 120 kV, or on a JEOL100CX electron microscope (JEOL Ltd., Tokyo, Japan) at 60 kV, using a Gatan ultrascan digital camera.
Coherent anti-Stokes Raman scattering microscopy
Coherent anti-Stokes Raman Scattering (CARS) microscopy of paraformaldehyde-fixed cryo sections was performed using a commercial setup consisting of a picosecond laser source and an optical parametric oscillator (picoEmerald; APE, Germany) integrated into a Leica SP5 confocal microscope (Leica Microsystems, Inc.). Detection of CARS signal in epi-mode was achieved using suitable filters (650/210 nm, SP770 nm). To detect neutral lipids/LDs the laser was tuned to 2845 cm -1 , thus enabling imaging of CH 2 symmetric stretching vibrations (Paar et al. 2012 ). For imaging a Leica HCX PL APO 63x 1.4 NA objective was used. Figure S1 . CGI-58 protein levels in tissues of Cgi-58 epid-/-and Cgi-58 flox/flox mice. CGI-58 protein levels were analyzed in epidermis, dermis, tongue, liver, lung, and heart by Western blotting using a CGI-58-specific antibody and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) as a loading control. Data are representative for three independent tissue preparations. Figure S1 . CGI-58 protein levels in tissues of Cgi-58 epid-/-and Cgi-58 flox/flox mice. and (e) dermis, brown adipose tissue (BAT), and heart. GAPDH was used as a loading control. Epidermal CGI-58 protein levels were quantified densitometrically using ImageJ software. Data are presented as means + SD and are representative for two independent tissue preparations. ***P < 0.001. FA, free fatty acid; TG, triglyceride; WT, wildtype 1 Plasma parameters were measured on average 10 hours postpartum (n = 9-12). Data are shown as means ± SD and are representative for two independent measurements. *P < 0.05. 
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